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RESISTIVITY CONTROLLING 
APPARATUS FOR ULTRAPURE 
WATER AND CONTROLLING OF 
ULTRAPURE WATER 




ABSTRACT ■ PROBLEM TO BE SOLVED: To make a control mechanism unnecessary and make a 
ABSTRACT . PROBLt ^^.^.^^ ^.^^p^,^ ^3ter fed accord.ng to 

~t"n at a deflate ratio, feeding either one to a film module to fxod™ 
amount of water in which cartoon dioxide or ammonia gas .s dissolved and joining the 
water with a large flow amount of original ultrapure water. 

SOLUTION- It is preferable that carbon dioxide or ammonia gas permeation rate 
fcm3Z2 secern Hg) of a hollow fiber film is kept to >1x10-5 and <10 and film raw 
SehaTis fSy-4-me thylpentene-1 . In a hollow fiber film module 1 1 . urtrapure water raw 
:a1er Ts iivS through' a distributing part 1 5 into a hollow fiber film part 20 and bypass 
piping 19 at a fixed flow ratio. A small flow amount of ultrapure water in which carbon 
Sioxide or ammonia gas is dissolved is produced in a range of a P^^^l^'^^f^^^^^^^^ 
fluctuating flow rate by the hollow fiber film part 20 and gas concentration in the ultrapure 
water is kept in nearly definite value which is >90% of equilibrium concentration 

dete^!ni by gas pressure and water temperature. The water in which a gas is d.ssdved 
fs mi^ ^th uLpure water raw water derived from by-pass piping 1 9 in a joining part 1 6 
and ultrapure water controlled in resistivity is obtained from the outlet 18. 
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4: ^Kmm\z 'ry n^n tz. i^-: <^ ??ft ^ -tt t i^^j - ( i ?g ^ 
i±-^ /jtetcir. 0. mmfM'yAzmm:^myf^(/'{i.Lxh. 

m^'£^mtLuiK '^m(r.>^i^mit. mmit. m^ziy.\ 
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1 

^ti^m^tLxmm t^w^m h intk a x ^ re it t > ^ 

" H-^r li A . fri ummi'^Mmt^}! ji- ^5 -r ^ ^h: i^k 
\ c I -h . ^ n b ^ 1^:*?^ -^^ * \m mz ^ t-t ^ n /i ?^'> ^ 

fix,. HljgSg*ie4:iiiai^<hj^^r^ltiaJnl(pm^^'K^^^ 

•^^X. 10 

f m IS ^ fil! f^B t!) Mui ^{[^ Si 1^; I \ I : I ;0 ^ 

/^/K ^ ftt aBgi^ ^KiiiM i / \' 1- ' vX <h t;i ft 1:1: 

^t^M^ mm-^izmmiJy.^rz\tTy'E:z,r tr.x ^ 
mm^K^ mmr ^tz^^j (T-^i^ht ^ ^ t , 
^m:nikm(rjmm^'^iZ}i^mi5y.^tz\ti^ 

jy. h CO (5 1^- crj mJS. ^ T7§« ^ it -5 fig ^ -tr-r -5 M ^: 

v^si L T ^> (5 - vt iT)]^mKm hu^kw<. mm. 
X s /i y > ^ 7 -fj yj)mm^nrzmmA^^±h%i^^^ 30 

-t >' - .i: /rx ;r^?tK^ ^\7£rr^Mt:Slt T:'^^ 

L ;t mm tf X ^ 7t r > - T tr X rg^^^li 'K t f < 
^ n Xr^^Lg§^ ^ ^'gj^.fJ^;i:/K i: t^^Hi ^ "(^^ -M tE it 

W { : 'J ^rtft g crj fj 7 H r > ^ - r tr X r??^M^ 'K 
& ^t: ^ -tt ^ Ac es^j a: > r t • * fli > ^ " .iU . ffl : i: f W { i A 
riftiicO;g*iE/K/^i.^^iiii^^-t±'5AW/rx^i^i:. s^SI-t 

fid -4- ^) 53^@E fl h . ±}i^L Tz mm tf X ^ Ac r : ' -t -r V 

~^7.mmmm-^hf \ < ^ ^ x -'g^ ^ ^ /i ^ ^ 'K i^: > ^ et 

tz#t^^ti^^^tr x^Ac^iT >^:-Ttrxco/i 

^ f : ffi f$ T ^ a6 1^ ^ b Ac ^ * 31 2 a S CO K 

Mo 50 
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y (7 > nn ^) $ i^S \z mm X l; Ai 7* ; f .- z_ r 
X ^ L . ^^m onH m iz m ^ ^J^L"r i 'i \%m.j^L 
Th-^T. m^'^h^ntz m^im^ ii / 4-: .-^ ^) ai i 

\Z mm A/ X ^ Ac t i T >' ^ T tf X 5: ^'t la , ' '4 
>':^ 'fcr)\WiCr:^J'^^Azmm^Y^^^fi'^'^^^^^^ 

T / N ^> > ^ y f t:: ffi,^^ n;^ ^) T J:. ^ Sf^;J<3li 3 X 
4ac^«cc0^ffi. 

[,m4cJ?j 7 ] /N^ xi^Ki;^^'^t^'S^:P.-t a - n r*^ (I 
i^^ttbtu ^^/>:-r /N"x«=sfi;^^\ WH?7^»b/^^tf x^ Ac 

tiT> ^:-Ztr7.^jgi/^$ii-Ad:URffWAi»bAj:0, 

/c. J«iKJIi5dS«(7)g[go 

1X10-6 [cm 3 /cm 2 • sec • cmHgl VXAi 1 0 
[cm3/cm2 • sec • cmHg] UT^ActiT > - y tfXiS 
iSaiSA/^ 1 > 10-6 [cm 3 /cm 2 • sec • cmHg] U-t 1 
0 [cm3/cm2 • sec • cmHg] UTT^.>'S)if*7Kfi-:^'<\<*:jS 
®JK^A^>->yF*^^::m^i^^A^^..c^)T^^d^;RJ|i3 — 
7tA)i»rnAi^ 1 (iaB«c;:'|gtf^o 
[as^'JB 9 ] u - 4 ^ -^jv^'^ > y- > - 1 

^^-W^ L. ^(D\Hi^t'^2 0 — 3 5 0 um. ^M:.t)'^b 0 

- 1 0 0 0 u m^^^m^^smwLoj^mo 

0] mMi^7.^rz\tri^^z.T^r^rnmm 

U:^ t ® ^*)^* <h ^ r€ ^ ^± o , ^- F ?^t{HiJ { I 

1 1 ] '.^htLfz^mmmm^^^mh\-^^)t 
mrm ^ -5 ac 66 ct) it fgfri-t >-^f~^m^. ^nh 

^ Ac 1' > - T A/ X {tt^fr ^ j££|*:i'r-4 ' o rt fi^^ir <r if .-^ 

5. -^mzw^ii^^'^L tz^Vi-?^^>'^r'.&^^<mM^m 
ntzm^^m 3 ^c^a^i^i^o 

x'ry^a.'t-hiMt. 

mm^o)-:^^i{in\,z%{^^mm t l t. imi-^^m 

tr zn: ^ AcIST >^ci T ti X/£ ^ J: o T'.H ^ o 

¥«/g|l£^9 0 %lX.h*^>t5t^->Ei'^';:J^gt?trX7li;g iActi 
T > - V tr X ?t /t ^ T ,X Ac t -t V > -T: - r -^A V, 

mi IB/^?^ -AT .7. Ac T > ^ - 7"^/ 7 /^-^ ^-K Ji ftii:^ ^o 

[m^m \ 3] ^'S^j-r-smgmciLa :Acm^'i:hffiiHM 
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-oXt^miZ^lt^miZ k^l- ' .t^^ 5 2 f ;;t t: a£ 4' /tft it It T 5> 

m^m'zxmm.'\<-ti-Km < /i (d; > -t - r x ^ 

-r /i 56 <7) ^ 4'^ 1^ -fi >' :x - J I ( .: - oo rjft n ^ « *a L T /J ^ 

a6 ffi^ ^ nfc m m <o m m f -c 'ii ^ -tt . 

^ ^ tf 7Jh ^ ;t ( .1 -r > ."i r /IE /K ( : J: T 
^ c7) j:^^ ^ X :^ 7- > -t ^ r fj 7 r^i^^MrK ??f£ft 

im^i^m I 4] :ki^i^mzvT^'r^nfzmmyKm7K^. 

^ ^i; K V :x - / { I 1 1 G ^ I / \ < / V X W ^ il U 
:^ X ^ ^ M 4: . A: S Hi o:>m^t^KiztiT<>um<Dit m 

^fzbb. mfE^'iz^ 0 ^\^"iz^Mjzi^T h^mfS -y.j^^tz 

TiM^ tf X ^ (i r > ^ - T V (7j^tt^^ffi W tC^ 30 
[000 L ] 

mSi'7ym'x:(7)ikri^m^Kizmi^r,n-^Mi^7f^^ 
[ 0 0 0 :i ] 

1 SMLJ • rrn) f^it] L T * hVX;^ 

^ > ^' V >' :^ { 1 J: 0 X ^ X - ^m-^iz. mm 

^fzi^jiz. gi^7K?^^{:v Y . > -x^J^* 

L T ^ »^ tK c7j It i f I ^ HI \ ' ^ + 1 5 7j ?i ;0 n T I ^ o 
[0 0 0 3] X. if*:'Ktt^V^'/LM4^^;¥5fli^> -L-n'^ 

fit: rz^otL^fn^iST-^tt^^^irichLT so 
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It. mm^h^coimthmmmm i^^'i^w-s - 2 i s 4 i v]- 
6 0 0 8 2 '^j'L^m) y^m^'^^ii-ri^^j^ 

[0 0 0 4] ^/-i. ^'J =]>-v.-c/\-*;o^/A. 5''f>> 

9 2-v->-) , fc^^-4:?^^Lit^r^!'J'.^£LJ^^•^Xf^^Lit& x-X 
[0 0 0 5] 

-21841 ^{Lmiz'nd.mcr)f-Mm-^ 7.(Dmm^mm't ^ 
- H t '■7- \^mmr^:>yjmx-u. mmu^^^ zj 

ffiiJ??ttt)fl^^IiiT;:|-5 t>00Tt:t;C;i.»o *ffi^¥7 - 6 0 0 8 
2 ^ i:^ t c t i ^ 4c « t y :^ i ^ L ( I It ffi Jn ffl ^ - ; t 

X IT: >j ^ a^c'^ii! L /i £ t T ft JUMb L tzm 
it lar/iM ^ ^ i^j S ti- b t i/c c ^ o 

[0 0 0 6] -^^miiTju^'jit. cn^^fi^iS'^.^feTft? 
r*j:L. ^iWt^+^<^vf:.^/^«ri{^ii-:^, z}>/\!7 humm^ 
^Ditamm ^m-m-r m r bik^m^H'^ ^ ^ 5 

[0 0 0 7] 

[0 0 0 8] (1) V : y[*^iz%i^&m%fj^m^ 
:^n. r:ti^-m.'^tLrmi^r.Mm n> > j^m ^ x ^ t^c 1 1 

^TKMiiich. ^-n^-^ '^S:^r^'^:>^\^r^]^izmi-'^nrz''^tfrL 

ar. jii^ r ^ mi i i x ^ /i it v > 
-7^^^, '^co^y.rttA^ihkiz^'DT^^^^^mmm 



( 4 ) 

5 

[0 0 0 9] (2) mm.'K'^tmhi^m^.'r^rzit^ 
m ^ Aci^i ^ V a- - ^i.' h L T , -f'^ .tir^ tsn^ -^m 

fjft W CO l^i ( : l-Am. X S /-I \X 7' ; ^ r ^ , ^- 

r > ^ - T 7 n/-- ^lifi^ ^ 'fe/;1c ^ tt -o ^ 

^^flg-t > a - ^Vtm /\ Xf&^ t ^ot4'r?ft WhLT'/i^ffi 
$ ii- , It /jV: l tf 7. ^ /i r > ^: n t X r^-v^^g «i6 

-tt-g) T^s ^(i^. ufri^^jmm-^Mmm Y^ ts^^jittg 

[0 0 1 0] (3) m.i^}&mmtLx^p'^^M^i^ 20 

A . ffl;tt W ^Nkmcoi^Wt tf X ^ Ac r > t - T x 

^ . f^fiS^: >' 3. - H i / \' f / N X t i^;^Ti /Kf?: 'K ^ 'nLm 
7k'^.\tX '&fi?.'t^ '7^^mm^, ^/^tc L X ^ A- 

y > - r ^X/g^S^*^: A* -r /\rxWli¥^$^'^/i^^:+: 

CO/ r. tf ^ ( i{^f*-r ^ ^ df^/£:# i: 7:1 ^ /.c ^ mi ae 

(2) a[^*£(0|^[I-o 30 

[0 0 1 1] ( 4 ) /w/vxffK7:?^l^^^*5S-t> lx — 
./^^N^I6^^t-t^:tl/lH^JaB (3) iL^^oOi^do 

[0012] ( 5 ) ^^'^.^.ffiS-t V ^ -.U /J^X ^P??fi¥^l? 
:^{ti'lch/N^7 > > ycO|k1c0^fn]gf.tl;^?8?-^ X ^/--CiT >^ 

nrz iKmx/\''^ >^ > x'l^q tc^^i^l^ n/z ^ t <:> wi ^ 

( 3) x(<t {•) ) 6^m^jmrL 

tf X ^ /i t s r :^ - T ^/ X ^ '<i L , ^J'4^{iJ'l / \ 40 

(4) ^d^^V^it. 

( 7 ) / s Y / V X eg^'r t:? '-^f >' ^ ^ - ' L izmn^ 

(8) 4^'^:^fl'l^> a--/L 7!?^ ^?g^Xj^.ii^.il;^;^U 50 
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0 0 V 1 0 - 6 [cm 3 /cm 2 • sec • cniHg] llLt^tzi^tT 
>^:z7trXtSi§ilj;g 1 0 0 - 10-6 [.•m3/cni2 • s 

(9) 't^'?t^i^//J;i^') " 4 <-?"n-x: 7: "J ^4-^1 

■h L . ^^XMi^t^^/J^' 2 0 - 3 5 0 ;i m. Hf-^!.^i' 5 0-1 n 
0 0 /i ni'C^ 5Hij,td (8) ^dH^i^^frio 

(1 0) f.i^fE^-^/x.^:Xit-ir >-t-7^/xrrfftT^^'K.i:^ 

T-gJ:^ L TX ^'•^ 1- X ^^^-l--^fttlJ^^t:r/tt.X)TJS 
S^Htj^ti (2) Xti (3) ^^LMcr^^Jkm.o 
(11) 'kfiiL/cltffif/ifL^o^fr^^^^^^-G'K^^tbffi 
^il -5 Ac It ffi > t^ ^ ^ 1 1 , ^ ^ i ^ j^T^ i^j T -=5 it 
ffifa.it-. itffim-t y-^-f)^ e ^j-T/^r^tf X ^ Acti'"r' 
> ^: - r X i t fc ^'j ^ [|^T -5 m tf ^ ffi ,^ o , 'MWAZ 

(3) ^d^tTJ^Jl, 

^ ' ^ AT X /.-[-: ^ Ac H 7' > ^ - 7' tr X /I: t H 

oT;ii^'S>-T'««;i^<^9 0 %i:KA'.(rjmi -'iiL^hiLf^-^Jx 
?g/g^/c(ir >^:ciT^x?g;^ST^ii?t-^/x^A:(^r 
^- T fj X L T . Itffi3tii;^11^./gi«i /h: ^ llb)L-4- ^ T 

n! t . fnj.iS/I^FS^ tr.x S ActiT > r xrSft?il^l^/K L 

(1 3) ^^ar^Tf^fSStc^^UTcScOttffifaiii^^J^:-^ 

t^T. mnm^z\.t\:x(m\^ti^mnA^WA'^'^. 

T 'i^ik L , M ^ fi^TT^^M;4c t f^m-tJ X ^ Ac T > ^: r_i 
Ttf X ^MfTAc^^'j^' + ^^S^^rv^i- n (C--X;t/J7ittn ^ 

^ 4^ t . T' J6 ffiyir ^ n Ac m^im^mm* t ^t it . 

J 1 m^nm X ^ Ai t i 7' > - A/ X rT^ft^^ 4: 'r ^ > 
/- X / 11 Ai t S T ' ^ d T Aj X / i-: ill I z -J X 

';L'^-5 ^vmm)t^:> 9 0 %ix.\\<jjmt ^iLo.^yKm-^j x?i;^i: 

Ai ( .t r ; -t - T ^/ X ?g -t± . ^- /il A; x Ai { ,t 

7' AT X mf^mm.^^x\fimAz 1 1 ^ 1 1 ac ^ u\ 'K 

L AcM^ 'K -5 . ^*f5 t-oOltffifn:R»^^ ^;7i:'o 

[0 0 13] (14) >^?SJt?t^aI:'7A^t^:nAc^^/K/!l('K 

ff^^^:#.Ig^:>'j. --./l/|*^(::S^ttbnA: ' vf /N X >^I^ ^ 
jfUT^f^t^'fUjIS (I 3) rlB^c/Jlil^'Ko'^'ttfir/i.i^^'^Ay 

(1 5) 4^?iftS?ifL^^M'3^?g AfVx:^AJiT : L-r.r -^j ?j','r^t- 

()i:Od^Tfe^tuld (13) vjt (1 4) BdK'/'^iri;. 
[0 0 14] (161 j^^Afx:-^;AcHT : 7'f/-7 



( 5 ) 
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ftfr ^tzi^j. mw. n c: 0 -r -5 tf x / 1-: 

i-L: T i-Km X ,t /i t i 7' ; e r x ^> {if:^c^ Ht <^ ^ I W 

[0015] 

[0 0 I 1 it^'^mizM-r^^Mlitco-Mxh^o 

\zf^'x^i-^mLXf\- </ ' ikm-^ X ^ 1 1 y > - r 
[0 0 18] :i(7:);m-^JX^7^ctir Ttr.xr§«¥y/) 20 
[0 0 19] 

^ t i 7 ' > - T X S Ji^ i :i ; g tZ) ;^ t> c^.> T ^ n t ^ 
^/itiT :.-t--_:T 0'XrS.ii^i4:/Sti. 1-^ 10-6 [cm;^ 

/cm 2 • sec • cmll^] iK \: 1 0 [cm 3 /cm 2 • sec • cmllg] 
a f T^^o C L I l<10-6 [cni3/cin2 40 

• sec • cmllg] f:rr^Tc?..-^..h4'^^F^gg^iSii§r'5>Kretr 

X ^ Ac { i 7' - T tr X (/J s.'^m)ttim < . tf- .h -5 

\Zlt\&t}m.f)^^%-^'^^. ^fz. 1 0 [cm3/cm2 • sec • 
cmHg] 1 6 h 'r- () . i k g c m 2 iy, hT 

TiS^?^ tf X t tc 7' ; ^ r tf X ^ itt?pi'^ r tf X ^ 

tz r : ^- - r t' ^ j -^^.rtj /j: r 't: M/g :\ L /i 
0 . ogfcliii^^T^M'.^fg^-^/XStiHr >^-Ttf X^PijdtS 
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[ 0 0 2 0] (4 - -f^n - 1 ) 

m #u .h-^ 5 'p'^:* f-i^-jWictt.j;*:A>^^/.x ^ rz\'tr >-t 

3 s 2 0 2 - n 4 3 7 7 

•F- 1 - 1 5 0 1 4 ^.Vx^f-4 - 5 0 0 5 3 

7^,^,^>Vfiy "FS '6 6 5 6-'f 2.>^^.^{:l¥-L <ja^^T^^o 

[n 0 2 1 ] Tt;-jx-:Fu 'J "T^D e U > ^llf 

i - ' y e X ' J ^ > f^flg^^ t7j r i < ^ t ^ tf 

:^.^]M^.fMil< . ^.t'jTi:r;S?^/x^t:iiv> ^:-rtf.x 
rt'7 mM^iZ Mm T ^ t: 66 H ( 1« ^-fL+fiT^' ^ 0 , ^ ^) 
;^/La'//j' t - /'Ai^S? tf X ^ t: T > ^ - T tf X ^ iSig 

: . Mi<rfti'1t^+^/?^^?fetfx^tctir ^-txTtf x^igi- 
tS-^TS If/^^T^^, LT'-^KWt^|gEf^7:^^';k:^ < 

[ 0 0 2 2 ] ^tc, r</,)^^^'J (4 - >t-^;l-K>-T*> - 
[ 0 0 2 3] > yt::-3L>T 

[ 0 0 2 4] mwnzmr.-^n^t. ^^ux^u >. ^t^u 

"-/n , 7t^:U 4 - >t-:f n-^>-7^> 1 t^^^•^s^} rf u 

Tjlfj -7.:,{t:h:'x'.)-r>. U 5^ h v :7 H-^ D 

-f-H 'r h 'J X— ^.H .X Vl- 7 > . 

'J -^.'L t yr.^'^ojy^i. > XT 'j > yy^,x-?^-y >jX 

[OOL'S] 't^'^:^'.M-t> :i-H *^iai:LTli, ^t^-^^. 

tf ^ 1': <l ^ i [ M fU'l (1 Ml 'K ^ rift f 1 ?jft ^1 
c/).^</c^-.-r. -r-^irt'4t:t.1^V/>t' 5 2 1 8 4 1 ^-i>^f^ 
(:^.?,.'t'"^'.^v/>nftiil(:lilMi4;!r?fftL . [MfHiKcj^ffetfx^ 
t; t i 7 ' : X T t' ■ 7 . ^ ? f^L ^ ?g ? l^L ^ % X. b n o o 

[ 0 0 2 6 ] <1^rtl'.#:r^L.1'Jct)t4^ftHfri. /N^>>^> yt*^'vc7j 
M; ^) /?^1-;L. ?..^)^Ii^5 r/iy^iX 4''^^^. ft-'^^n^f^] 

^: rtWim. ^ni-^i^xLlz; ^ igli ^' > ; ^ f?; -5 C i: T ^ -5 ^ 
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[0 0 2 7] i^mm. nmM^'^^^m'^m^^^it. m 
ic t - /.^ ?g X s T : t V tr 7 ^ -r ^. m t z j: 

'7.rn^/Kt:o?tlt^a;» kW^W^mizm^:^ it tutu ^^Ui^^^ 

mf^L^K 10 

[0 0 2 8] S*$'K/!H/K^f[''^^'JiV-t>^-x--.H'^'V'r A 

[0 0 2 9] UL^mtmrn-^si^t, mmy^^\<^"iM^m 

m[:\izz.}i. mmyi^tntco-t-yn^-f-i h.^x-r:- u 

[0 0 3 0] ^tiSL/r^^trx^/itiT^^r-Ttfxrg 
i: / \^ / 1 X ^'g:^ ^ M /i I^S ^ ^ & rtK ^ -tt o & Hi 'A 
if^t L T ( i 2 ^ rife ^ it A □ /) ^ ^ . ^- 1 i'H 6 ^ 

[0 0 3 1 ] -^fSS^ftc^ Kr^Lffl{::ti. f^rfe L 2 rtft^i^ 

^ > X . S^^.tr ^ X fj: ^ .^f] L /j: < T li/cC b /ci 
[0 0 3 2] Sf^fti^^rTti. ;;^ft^tfX(7:>?trLM^Actirh>7 

^ L i i n -5 /-i^^ -^j X /til? ^ T ; -t -1 
rtrxjgisti, mm-^S ^-^^t^ur y^zzr ii y.yj'^fimts 40 

X ^ t s r > ^ - 7vtr X a:; / f : tj ( I It f^j L T ^ 5 ^ f - m 

"J! 1 1 ^3 c ^ T ^ T^ci: ^ tf X ^ ( i r > ^ :z T fj X f f : /7 
tiO. 15—1. 5 k g f 'c m2 • GT^.^.c 

[0 0 3 3] jg^^^^i x^Actir t-r-r /J 7 ti,^^j}£tf-i: 

fctiT>^-y trx(7:>^?tigj*;0^7:/U:^r^n 6^ 
[0 0 3 4] ;^^trx^/inr ^^ziTtf fj^j^j]-;^ so 
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iz-Di^xi^t. m^^Tcti ( -H${P'j) ^Jtr^.i^u > V ^ t-- 

1 £3 : ^-fro-C:^ l^u-fit;. H^'.ffi.S. U^i. 'V^A^^W 

tiTv»5 ^^rC'*r:L 
[0 0 3 5] M^rr^'na. L - > -v- L 4^ :x t v 
^XZ/v/L y. -'.n— X"^l ; V — XL y ; 

[0 0 3 6] f 'NXTfK^i.t. ;^ife1^^•:^?l^L■t-|FTJb'^T 
^-^Jfr*?:/JM'K^-^ X ^ A' n V : r-v ^ ^tSu^ ^ tt;^c 

;i: tift'/^nx j^3-tit.t'^-^^ ff;i*cttf/i]ia t e /<f i 

[0 0 3 7] X. 'L^'-4^L ^..yvr.^vX'1i;^^^fir<ti 1 4-izmyiL 
[0 0 3 8] /vf ^vX''S^^'r[M^^^^/K/J>M<.^i:^^b. 

U X^ffi« tf^ X;:?W*^L 
[0 0 3 9] ;4^^£Wj^ifi{:^Hji-4-^. 

[0 0 4 0] ^ni^i{i^s-^*:?>:cfl^7tii:'T/-i^fi^trx^/ciiT 

Xf X ^ 7' > - r -^J X ^ i^J + g/?* ^- ^ -ti- -5 ±1^ ^ (7!) 

?^ tf X ?gffi S t i 7- > r- r ^/ .v 7g;|^ ,h It Jgf/iM (T;* f^. 

[0 0 4 1 ] it-Drmm&'^<^Jitmti^mm't-^:>nti'^x\ 
^■^.^M^ fr Lx^^m.:&'^^zm:^fAo^ 

X r-HX-t'-'-Kri:, 1'"- H/v'v XriXcC-h'T^JS^ 
n T ^ /i o L :^ ' L /d: ^ b !ft ^'^S^^ £C ^ i/j-T ^ t*4 

2 Hi tc 4> 1 1 . It jaraf^'.i£M ^ X -5 /.3i!^ ^' X jg/I ^ Lt 

T^'ezzrijy. M}'^ J:n^'^^MJ'^ xiKm tr x s Ac t : 

^i7:> -'4'tb'r--^m^.^^tiiJ -tiiltlfr^^-ft^. >^r^[;x4: nit 
mmmx^ ^. Iv t til >/iL 
[0 0 4 2] Hllt> 4^fe^^^]<7.).^:,./.^^.^. rhf^^hhll^L Ti^^:j 
n^glMi 4'J!;v4: ^ . Vm ( : J: -> XHi \t ( ' A '1 

>i 2 i^tft ~ -.t' 1:1: x'n Jit L . (t m X X Ml m 'K t imi i) 

X ^ Ac (1 7' > ^: T f J --7^ ^ -.1 - ^7 M f 1 'A. . 

-t - T tr X /K ^ ,r^, ^ ^m. -tf x Mf^ ^ /i (i r > -t x 

-^J X «J$:T'^-;/;V: ^ tt . XT CTiiXim -0' X ^ Ai t.t x > ^ - 7' 
X/?^^^:^>v7i^l{:X/;tbnAif';'/h:-^c>?i^c :^ -tirT tij- 
?g & ^ it 6 ri; iz J: n . 't; ^'!r { : It ffi m ^.mmf^^i'f 

/c-Y xw^v^^t^;^^^ff^*^ t >'^ - H'f^gti^ttT-i: 
;^-r^7^?^ t/-"::>7)'c7»/7ri-r# ':. btiLo iV^^^^fe^'X ^; 



( 7 ) 

1 1 

mf^^ f£ fj^tzltry'E-T:^-^. f£ T T fr ^ . ^ r?^ 
iz ^5 -5 ¥»r8it Kfg :^ X ;^ r >^ - 7 y)'^ 

[ 0 ( » 4 3 ] fi^m tf Z ^ T zi T X rff'M^nM/}'. 
/jms^'j T w T .fe o 

uxn. \t&ttmo. 1 [MQ • cm] iik.tm^r^m^ 
nx^'.o . :icoi^^r^hf^LmmcrJ}nmi^ '^^^TzitT :^ £:zi 

[0 0 4 6] 20 

[0 0 4 7] :in6t^{^J(:i4oV^TM;^'f:t/.>tt:JftJn:ti> it/ 

m(7)\tmfimy^m (THORNTON^i:M2 0 OCIUii 

a:, CO sfts?c H - 4 8 0 R) ^m^^xmnLLf-o 

[0 0 4 S] m^tLXItt2 b [r:](ZT18. [M 

Q • cm] (Ditmri^n-Dmm^^mi^K mm^T^^^^MM 

ti2-8 [U-yhH-min. ] orplT!^JA$ "tt/Co ^- 
7K/£ti2 [kgf.'cm2-G] ^rL^Co 

[0 0 4 9] ikmiiy^RzSTy'^zz^yi-JyMiziti [m 

^ActiT>--tr_i7'tfvcoi£;^^ 1 [kg ( ^cm2 • 

g: ^L/r.. 

[0 0 5 0] 'iuM^l 1 
-l^^MiiL. (*4fJ:2 0 0 [um] , ^tli2Fi() [ // 40 

■i^:^'/\'^iz^wym':^rrmmxm^j^z:tiz^o. o. 

R E L P F - 0 0 1 ) ^mtzo ^^^M^JJ^^-^r^^J& 
}^'4lf'-lii3. 5 •; 1 0-5 [cm 3 /cm 2 • src • cmflt^J T 

[0 0 5 1] L^i ^4i^4^^^ffi^>'rL-n^ 1 ^m^^^vZ. 
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[0 0 5 2] nmm\cr.^'^m\t. ^V'^,m%^i'zi-n i 

§Ct .a - 1 (Z< K riSfP'l T , / V r / ^ r''. ff l^H 3 oC) ^^s- //' 

viumx(^it,%m 6 rr l x i-m'^J :rmm\^m 2 ci^i-a! 
L 'ry^mm. 5 oo.h?JitWJt:ti^:i*»t4crt;i/KAu 7 //^ 

•t vr^-.a- 1 ^i^Kl^(?!5 ^(A)rMlc/^KSt?-^/Xif?^riK^2 

2;)f^^^ct^nTi^^o ^=''^;i^I^^>'^-H 1 o:)ip^^^mz 
umi^-^/x^^^n 9/)U^^ttet'i, cr.(i/:Ji?^-^/x?tft^4 

/;^i^^:5n^o i^m-^'^^fi^^<^y^'\'izumniif I o//^ 

[0 0 5 3] :^mM 1 ^7)4feittJ>^^jct-!)(i^V'iJti-^'^o ^ 
m.A^j^.7Kitmm^}^^A^Ko 7 ^^h.i^mi^^izAti'bn^. 

1(1^-6 /KlsH^ti. ^7>EJg[t 5Titr^W/Jwtit^t^?iitn<i:ti:$g 
/)^l^t^x/?^lW?^^tK2 (1^7!)^. ^ bt:4':5t^d^-tvrL- 

!^''f 4 H'^^^n^o :i(7)/^^?ttf7JiElill£1r 1 4 T -/g/£ 

■fjiym-^.^r\rzmz. hxm-^yM^%i^9f)^'^^p^^m^ 
t.i. ^\^'^.^M'E:ya,-n^ i iDn\nm(D}fci^{zmy)^n. & 

[0 0 5 4] 1 co^^tl^ff^t/iX. ;^^7K:4ti*:(Z;?fftm^ 
( ' tf i^t t7) (1 ^ ^ lia^ ^ Uc o /i. 

m T: • ^ ,L -nil ik El f > ^ itr- r ^ < ) ^ s e^: 

1 • A R i: L P F - 0 0 1 R 5 ) ^ 111 v'^fzo ['4 2iZZ.iD 

[0 0 5 5] Ccr)it^-5^Ig-t >'.-x-H' 1 U,l. /'xf/NX 
?v^^ 1 9 <h/^?>Rt^lS:^7>>:^4^'S^^dt?H>^7^2 0 U - 

- 4 - < :^ /I ^>'7^> - 1 ^4K4t<h L . [*'Hl 2 0 0 [ft 
\n] . nij^-2 5() [^m] (D^P'Ti^m^U.^^^ itxmrj^ 

^n. 0 5 [m2] commn^^-^^. :zco^^-^^^-m 
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</ix^?§ 1 9 it. mmA^i>:nBcosvs 3 1 6m\^nT 
[0 0 5 6] Zi7:)^p^^^\mt>'a.-n^ \ ni> /\^:': 

[0 0 5 7] 'pMm2co^^m\rA^<k'Diz§)]rf'^^o m 

tC^nbtl^o MMTKlE^^ti. i : 5 0<7:)^iJ&T4''^ifT^ 

MS?fj^2 o<^4J^^tMrt<hAW/rxt^g§f^i:Hr-n^'n 

[ 0 0 5 8] m'^cD^AM'^m^^x. mm.-^^-J^^^^i"*^ 
^m^itx^iiim[m%:mm^<^it&tfim^my^ l rz. 

Kj 1 1 ^ T -5 ii t cZ) ti t i 1 5 ch A if a6 b /.i 7!? ' o Ac o 
*Mi{^J 3 

L fz. R;^ . ffif^^J 2 t/j 4^ '-g ^ffg zL - H In^ m ^) m 
II ( - ) K S E P A R E L P F - 0 0 1 R 1 5 ) L 

[0 0 5 9 ] :L<D^w^m^^x. mm.^±^^<^^i1^^.^^'^ 
m^^x^mKm^mn-^^^miim^mi^L tz. m i 
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(^)^V' 1^: iJfi ; ■ -a n ■ ■ vj ixi t^: %^ " Ah ^ ^ > 't n 5 fu.ij 

^p-'^^^mo-jnwizmu/y^'rifii-^j: -'^ iz i x-^mM -\ 
mtiti. co/MmMA^jprn^rmi^x. mm^y^i-i^^^^ 

10 tz. -cCO^^-^^^HZyfiT. Him'^WUzm'^](}i:t^^' 

ni^i:i:^/v^mi^^nrs:f)^-^rz. 

^MMM 5 

mm -^J 7coRio 0 {z r y ^ r- r -fi '\ ^ n] i ^ hz.^ 

%mm 1 'i^zLx-imM ^y'^m t L tz. 

IS f g ^ j V ^ T . ^ /K iC ( ^ ? f^t W ^ 11' i^J ti: T tt ffi f H 

hn 'mi n] COPS, ^r&itmim^ 0 , l [MQ • c 

m] tf^^J:") izmm-^^ Xl.-t: h^M^LJ^otL tz^K 
Ki?+iXEE^^O, 0 1 [kgl 'cnn2-G](:LT 
h\t\&tKi[^^^() • 03 [MO- cm] ^;'c£ o T L ^ V k 

m^'i^ittsit^mz^i)\tmrim^^o , i [mq • c 

m] izmmLtz. ;^UT--H^l/vn ?r^(7)^ 
(75 r^l T^ib ^ 11- T It ffifaH ftl^^it 'K c;:> it fif/iM ^ L 

fz. ^(Dm^it&iKm'^it^&ir^^r^'t. 

[0 0 6 0] ;^tC. ^^7K/^^7KA'2 [U-yhU/'mi 
n] IS/gltSfaiJt^^O. 2 [MQ • cm] tfj:^ 

^2-8 [U-yhn,Mnin] (/OfUlTf^Kj^ ^ttTlt^SlrL 

i^|iEl^*$/K^itffir;i#: ^rl'J>£ Lfi. z i7ji^!^':hn i ^:/T^ 

To 

[0 0 6 1 ] >^i:tr^f^^JTti. l^-4-nJ»l5^^1;tffi:t/LMt:^3 

Ac. 
[0 0 6 2] 
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